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Introduction 

The Comprehensive School Mathematics Program (CSMP) has been developed as 
a K-6 curriculum in mathematics for ordinary classroom use. Nevertheless, during 
the last two or three years, school districts have begun to use CSMP for elementary 
school students identified as well^bove average in ability: gifted, upper track, 
etc. In the 1980-81 school year, three districts did this and also carried out some 
kind of testing program to evaluate student outcomes. 1 

Although each district had a somewhat different student identification pro- 
cedure, a different type of utilization of CSMP and a different evaluation design, 
it is instructive to characterize the differences between the three and standardize 
the results so that comparisons can be made. With only three districts involved, one 
can only speculate as to what characteristics of the program account for various 
differences in achievement. As studies of this nature are accumulated over the 
years, it may be possible eventually to draw more definite conclusions about this 
use of CSMP. 

In each site (district) the student achievement was measured using the MANS 
tests. The MANS Tests (Mathematics Applied to Novel Situations) are short test 
scales developed especially to assess what are throught to be some of the underlying 
thinking skills of CSMP. MANS scales of various kinds have been used in the 
evaluation of CSMP in second through fifth grade. 

The scales are administered by trained testers, who follow a standardized 
script including sample problems for each scale. Then the students do the test 
items in that scale and the process is repeated for the next scale. The scales ' 

'?"oS V L d ho!l1?st r fic?. the reSUUS 4t " Ch S,tC WiS Prepired 1n »1««ographed fonn and m ,de available 
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do not contain any of the special vocabulary or techniques of the CSMP program 
an.d most of them are built around mathematical situations that are unfamiliar 
to both CSMP and non-CSMP students. 



The Setting in the Three Sites 

All three sites are located in large towns (not suburbs) within 40 miles of 
relatively large cities in the Midwesf. 



Site 1 



In the spring of 1980, this district was preparing to begin a gifted mathematics 
program for' some its elementary school students. As part of this preparation ,• 
and partly for the purpose of helping to select students (though mainly for evaluation 
purposes) the MANS tests were administered to a small number of students in grades 



2-4. 



These students -and many others added later, received instruction during the 
1980-81 year in selected materials from the Comprehensive School Mathematics Program. 
Instruction was carried out by two teachers who were not math teachers durinq 
the other times of the day, but who had previous math teaching experience. The 
program was supplemental to the regular mathematics program of the district; 20-30 
minutes were allocated to it every third day. 

At the end of the year, the MANS tests were again administered to students 
in the "program in grades 2-4. Thus it was possible to compare the performance 
of second graders in 1980 (who had not had CSMP) with the second graders in 1981 
(who did have CSMP), and similarly for third and fourth graders. 

Site 2 

During the 1980-81 school year, approximately 40 students in the district, 
who had been identified as gifted, began special instruction. These students 
were in grades 1 through 6, with the majority in the upper grades. This was the 

3 



beginning of a three-year cycle cf identification and instruction- Presumably, 
for the 1983-84 school year, another selection procedure will be carried out. 

Students received this special instruction for an hour each school day, and 
this time was in addition to their regular program- Part of this instruction was 
in mathematics and this was done twice a week for about 30-40 minutes each time. 
The instruction in mathematics was a special schedule for gifted students from the 
Comprehensive School Mathematics Program; the schedule was different for each grade 
level, except that fifth and sixth graders studied the same schedule- Prior to 
this year, no set program in mathematics was used with gifted students, but rather 
an eclectic approach emphasizing problem solving- 

Instruction was carried out by two special teachers, who reported that they, 
were very pleased with the program and that it had many positive aspects- The 
program will be continued next year- 

Site 3 

At every grade level at each elementary school the students are grouped 
into 2, 3 or 4 classes (depending on enrollment) according to reading ability 
and are regrouped for math primarily on the basis of achievement test scores 
but also teacher recommendations. The "gifted" student program is for the 
students in the highest' abil i ty classes. The Comprehensive School Mathematics 
Program (CSMP) was used for the first time in 1980-81, by about half of the "gifted" 
classes. The classes were selected as the result of the teachers volunteering 
to be trained in CSMP. All grade levels were represented but most were concentrated 
in grades 3 through 5. 



The regular CSMP program was taught essentially everyday during the math period. 
It was supplemented to some extent (usually betweep 5 and 15%) with- more traditional 
•material. Judging from the observation of about half of the CSMP teachers, the 
program was implemented faithfully. Most CSMP teachers covered 3/4 to 7/8 of the 
prescribed-CSMP curriculum for their particular grade level. 

In Table 1, the 'above information is summarized and the essential elements 
of the evaluation design is given for each site. 

Table 1 

Summary of Site Information 



Characteristics 


Site 1 


Site 2 


Site 3 


Type of Student . 


Gifted ' 


Gifted • » 


Upper Track 


Percent of Usual 
Math Time Actually 
Used for Math 


120 


130 


100 


Percent of Actual - 
Math Time Used . 
for CSMP 


about 15 


about 25 


about 90 


Comparison Group 
not studying 
CSMP * 


comparable 
groups tested 
Spring 1980 


themselves 
tested in 
Fall 1980 


comparable 
groups tested 
Spring 1981 


Grades Tested 


2nd 


3rd 


4th 


2nd- 
4th 


5th 


6 th 


2nd 


3rd 


4th 


No. of 
Students 


CSMP 


12 


17 


11 


9 


7 


10 


33 


81 


81 


Non-CSMP 


6 


5 


8 


9 


7 


10 


38 


71 


72 


MANS Test Used* 


old 
3rd 


old 
4th 


old 
5 th 


old 
4th 


old 
5th 


old 
5th 


Blue 


Green 


old 
4th 



*The MANS Tests have been developed for each of 2nd through 5th grades. Currently the 
MANS Tests for each of these grade levels Is being revised so as to be more readily 
administered by local school systems: the revised 2nd grade MANS Test 1s now called the 
Blue Level, the revised 3rd grade, the Green Level. The MANS Tests used In this study 
are described 1n some detail In Appendices 0 through H. 
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Comparison of the Results 



In order to compare the evaluation results at the three sites, it was necessary 
to use a common statistic. For each grade level at each site a mean score on 
Total MANS was calculated for the CSMP students and the, non-CSMP students. 1 Then 
it was determined what percentage increase (+) or decrease (-) the CSMP mean was 
in comparison to the non-CSMP mean. This latter figure was entered into the 
appropriate location in Table 2. Then, means were calculated across-, grades for 
each site (the last row of figures) and means were calculated across sites for each 
grade (the last column of figures). Finally in the lower right corner is the mean 
of the grade level means across sites. 

Table 2 

Percent Differences in Means on Total MANS Score* 
by Site and Grade Level 
(+ = CSMP advantage; - = non-CSMP advantage) 

S1te 1 Site 2 site 3 Means 

GrJ Gr 3 Gr 4 Gr 2-4 Gr 5 Gr 6 Gr 2 Gr 3 Gr 4 site" 



Gr 2 +.10 
Gr 3 +.07 



+•07 +.08 

+.24 +.15 

Rr 4 -.08 +18 +.Q5 

Gr 2 " 4 +.64 ' +t64 

Gr 5 +.22 x 22 

Gr 6 +.09 +.Q9 



+.20 



Mean +.03 +.32 +.16 

across - 
grades 

*The actual means for CSMP and non-CSMP for each site and grade level can be found in 
Appendices A through C. 



At the third and fourth grades In Site 3 (where many more students were Involved), these 
means were taken across classes Instead of across students. 



* . 

From Table 2, it is clear that, except in fourth grade at Site 1, CSMP out- 
scored non-CSMP at every grade level at every site. Looking at the grade level 
means across sites (the last column), the CSMP advantage is fairly consistent 
except for, the Grades 2-4 group coming from Site 2, where it is much larger. 
Looking at the site means across grades (the last row), the CSMP advantage depends 
a great deal on the site. This latter is not too surprising given the great 
variation in^ the math program and evaluation method at each site. Site 2 showed 
the largest advantage in favor of CSMP, but "that CSMP group received the most math 
instruction and the scores were compared Fall to Spring. Site 1 showed the smalle 
advantage in favor of CSMP, but that CSMP group received the least exposure to 
CSMP and was compared Spring to Spring (the more conservative approach). 

The MANS tests consist of various individual scales, each of which involves an 
aspect of mathematics. The scales have been grouped into some ten categories 1 , 
according to. the content of the scales. Six of the categories contain enough 
scales to make it worthwhile to look at them separately. Therefore in Table 3, 
for each of these six categories, there is a section which was constructed for the 
total score-on the scales in that category exactly as Table 2 was constructed for 
the total MANS score. 



Whe reader can consult Appendices D through H where the scales are listed and described by 
category. 
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Table 3 

Percent Differences in Means Across Scales in a Category 
by Site and Grade Level 
(+ = CSMP advantage, - = Non-CSMP advantage) 



Site 1 
6r 2 Gr 3 Gr 4 



Computation 
Gr 2 02 
6 1* 3 
Gr 4 



Site 2 
6r 2-4 Gr 5 Gr 6 



Site 3 Mean 
across 

Gr 2 Gr 3 Gr 4 sites 



07 



09 



Gr 2-4 
Gr 5 
Gr 6 
Hearts 
t cross 
grades 

Est1wt1on 
Gr 2 
Gr 3 
Gr 4 



-22 



18 



T4T" 



26 



09 



17 



-04 



00 



59 07)* 



22 



-06 



14 



38 



15 



.12 



05 
12 
-04 



26 
09 

IToo)* 



19 
19 
03 



Gr 2-4 
Gr 5 
Gr 6 
Mtans 
across 
grades 

Other Number 
Systems 
Gr 2 
Gr 3 
Gr 4 



-09 



"35" 



26 



19 



04 



-09 



28 



09 



-09 



24 



33 



38 



~3S 

26 
19 

21 



00 
12 
14 



Gr 2-4 
6r 5 
Gr 6 
Moans 
across 
grades 

Probability 
Gr 2 
Gr 3 
Gr 4 
flr 4-4 



Gr 5 
Gr 6 
feans 
across 
grades 



Number Patterns 
& Relationships 

Gr 2 09 

Gr 3 

Gr 4 

urn 



Gr 5 
Gr 6 
Means 
across 
grades 

Word Problems 
Gr 2 
6r 3 
Gr 4 



75 



39 



14 



-09 



85 



43 



27 



-08 



"1ST 



21 



05 



38 



24 



72 



06 



04 



19 



26 



"5T" 



16 



05 



10 



01 



18 



09 



-09 



Gr Z-4 
Gr 5 
Gr 6 
Means 
across 
grades 



-04 



08 



28 



"7T 



-08 



10 



19 



29 



05 



01 



09 



08 



"7T 
39 
14 

26 



85 
05 

21 
05 



61 



07 
25 
16 

16 
05 



07 



-10 
23 
00 
"Z5~ 

-08 
10 



07 



*( ) - average with grades 2-4 Computation entry remove!. 



Looking at the lower right figure for each category, and using the more 
appropriate "10" (in parentheses) for computation, it is clear that there is considerabl 
variation in the results depending on the category of scale. Whereas the CSMP 
advantage is relatively weak (7 to 10 percent) in Computation, Number Patterns & 
Relationships, and Word Problems, it is rather strong in Estimation and Other Number 
Systems (fractions and decimals), and very strong in Probability* 

It is instructive to compare these results to the results obtained from data 
collected previously, on much larger numbers of students, the majority of which 
were not gifted. This comparison is made in Table 4. / ~ _ 

Table 4 

Mean 1 Percent Differences in Category Means 



Gi fted 


2 

Data vs Previous 


Data 3 


Category 


Gifted Data 


Previous Data 


Computation 


+.32 (+.10) 


+.09 


Estimation 


+.21 


+.10 


Other Number Systems 


+ .26 


+ .21 


Probability 


+ .61 


+.14 


Number Patterns 
& Relationships 


+.20 


+ .20 


Word Problems 


+ .07 


+.15 



^an Across sites and then across grades. 
Grades 2 through 6. 
3 6rades 2 through 5. 

The present results on gifted students is quite similar to the previous data in 
three of the six categories: Computation, Other Number Systems and Number Patterns 
& Relationships, In Estimation and Probability the CSMP advantage is much greacer 
with gifted students than with all students, but in Word Problems it is not as great. 

FRir . *b 



Appendix A 
Site One Results by Scale Category 

Table 5 
Site One 

Second Grade Results by Scale Category 



• Scale Category , 
(specific scales) 


Number 
of 

Items 


Meanj Scores 
Across; Students 


Percent 
Gain 


1980 ! 


1981 


Computation (A5) 


12 


6.2 ; 


6.3 


02 


Estimation (A2, Bl, B4, B5) 


56 


25.8 


30.3 


17 


Fluency (B3) 


12 


6.8i 


8.3 


22 


Other Number Systems (B7) 


8 


3.5; 


3.2 


-09 


Number Relations (Al , A3, A6, A7, B2) 


26 


19.81 

l 


21.5 ' 


09 


Word Problems (A4, B6) 


10 


6.0,' 

J 


5.4 


-10 


Total 


124 


68.1 1 


75.0 


10 



Appendix F for the description of the scales, listed by category'. 
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Table 6 
Site One 

Third Grade Results by Scale Category 



Scale Category , 
(specific scales) 


Number 
of 

Items 


Mean Scores 
Across Students 


Percent 
Gain 


May '80 
(n*S) • 


May '81 
(n-17) 


Computation (CI, C2, C3, C6) 


39 


22.3 


23.8 


07 


Estimation (El, E2, £3, E4, E5) 


43 


24.6 


24.7 


00 


. Geometry (G1J < _ 


_J 


_._5.8 


_ 6.5 


12 


Other Number Systems (Nl , HZ, N3) 


19 


9.5 


8.6 


-09 


Probability (PI) 


19 ' 


3.3 


6.1 


85 


Number Relations (Rl, R2, R3, R4, R5) 


49 


22.7 


28.1 


24 


Place Value (VI, V2) 


19 


14.0 


12.0 


-14 


Word Problems (W2,) 


7 


4.0 


4.7 


'18 


Total 


176 


106.6 


113.9 


07 



See Appendix G for the description of the scales, listed by category. 

Table 7 
Site One 

Fourth Grade Results by Scale Category 



Scale Category i 
(specific scales) 


Number 
of 
Items 


Mean Scores 
Across Students 


Percent 
Gain 


May '80 
(n«8) 


May '81 
(n-11) 


Computation (CI , C2) 


40 


32.9 


25.8 


-22 


Estimation (E2, E3, E4, E7, E8, Ml) 


29 


27.9 


26.2 


-06 


Other Number Systems (N2, N5, N8 
N10, Nl) 


41 


26.7 


24.4 


-09 


Number "Patterns and Relationships 
(01, Rl, R2) 


28 


20.4 


21.3 


04 


Probability (PI, P2) 




20,4 


18.7 


-08 


Elucidation (Ul) 


25 


14.1 


15.1 


07 


Word Problems (W3) 


5 


2.8 


2.7 


-04 


Total 


199 


145.8 


134.2 


-08 



See Appendix H for the description of the scales, listed by category. 
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Appendix B 
Site Two Results by Scale Category 

Table 8 
Site Two 

Second Through Fourth Grade Results by Scale Category 



Scale Category , 
(specific scales) 


Number 
of 

Items 


Mean Scores 
Across Students 


rc i Leu o 

Gain 


hair 80 May* 81 
(n=9) (n=9) 


Computation (CI, C2, C3, C6) 


39 


13.4 , 32.4 


142 


Estimation (El, E2, E3, E4, E5) 


43 

o 


24.7 34.0 


38 


Geometry (Gl) 


8 


6.2 7.8 


26 


Other Number Systems (Nl, N2, N3) 


19 


9.5 16.6 


75 • 


Probability (PI) 


19 


4.4 12.7 


189 


Number Relations (Rl, R2, R3, R4, R5) 


49 


27.2 41.9 


54 


Place Value (VI, V2) 


19 


11.1 15.0 


35 


Word Problems (W2) ' 


7 


5.1 6.4 


25 


Total 


176 


101.6 166.6 


64 



See Appendix 6 for, the description of the scales, listed by category. 
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Table 9 
Site Two 
Fifth Grade Results by Scale 



Category 



Scale Category , 

\ j y CV» 1 1 1 U d La led/ 


Number 
of 

Items 


Mean Scores 
Across Students 


Percent 
Gain 


Pal 1 'an 
rai I ou 

(n-7) 


Mat/ 1 Q1 

Play ol 

(n-71 


Prtimiif sf^nn /Pi PO \ 

lomputation tcj 


40 


26.9 


33.8 


26 


F<;HmaHnn / ETA PC CQ Ml \ 
Co LI ma Ll on \CC+ to j L*t, CO, L7,«nlJ 




26.1 


32.8 


26 


Other Nurriber Systems (N2, N3, N6 
" N9, NT, HZ) 


51 


31.4 


43.7 


39 


Number Patterns and Relationships 
101, RT, R2) 


28 


18.8 


21.9 


16 


Probability (PI , P2) 


31 


18.7 


22.7 


21 


Elucidation (Ul) 


25 


18.2 


17.1 


-06 


Word Problems (W3) 


5 


3.8 


3.5 


-08 


Total 


209 


143.9 


175.5 


22 



^e Appendix H for the description of the scales, listed by category. 
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- Table 10 
Site Two 

Sixth Grade Results by Scale Category 



Scale Category , 
(specific scales) 


Number 
of 

Items 


Mean Scores 
Across Students 


Percent 
Gain 


Fall' 80 
(n-10) 


May' 81 
(n-10) 


Computation (CI, C2) 


40 


34.4 


37.5 


09 


Estimation (E2, E3, E4, E6, E9, Ml) 


29 


30.1 


35.9 


19 


Other Number Systems (N2, N3, K6 
N9, Ml, N2) 


51 


, 42.0 


47.7 


14 


Number Patterns and Relationships 
(01, Rl, R2) , 


28 


22.8 


23 f 9 


05 


Probability (PI, P2) 


31 


27.4 


28.8 


05 


Elucidation (Ul) 


25 


21.5 


/ 

20.8 


-03 


Word Problems (W3). 


5 


4.1 


/4.5 


10 


Total 


209 


182.3. 


139,-3 - 


- "09- 



See Appendix H for the description of the scales, listed by category. 
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Appendix C 
Site Three Results by Scale Category 



Table 11 
Site Three 

Second .Grade Results by Scale Categories 



Scale Category , 
(specific scales) 


N umhp r 

11 UIIUJC 1 


Adjusted 2 Mean Scores, May 1981 




of 

Items 


non-CSMP Students 
(n=38) 


CSMP Students 
(n=33) 


Percent 

Rain 

ua mi 


Computation (CI , C2) 


21 


14.0 


15.2 


09 


Estimation (E2, E3.-E4)- 


18 


9.2 


11.6 


22 


Fluency (Fl) 


16 


11.4 


10.8 


-05 


Other Number Systems (Nl) 
(Negative Numbers) 


4 


2.2 


2.4 


09 


Number Patterns and 
Relationships (Rl ,R3,R4,R5) 


23 


13.4 


14.2 


06 


Place Value (V3) 


11 


8.7 


9.3 


07 


Word Problems (Wl) 


9 


6.7 


6.1 


-09 


Total 


102 


65.9 


70.3 


07 



1 



See Appendix D for the description of the scales, listed by category. 
2 

These mean scores were adjusted to take Into account differences 1n reading ability, 
based on scores from the Gates-McG1n1t1e Vocabulary Test, Level B, Form 1. The nean 
scores on this vocabulary test were 38.7 for CSMP students and 41.3 for non-CSMP 
students. The adjustment of MANS scores was relatively small - less than ZX (adjusted 
upward for CSMP and downward for non-CSMP). 



9 

RJC 



15 



2. 



9 
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Table 12 
Site Three 
Third Grade Results by Scale Category 



Scale Category i 
(specific scales) 


Number 


4 ' 

Adjusted 4 fean Scores. Mav 19P1 




of 2 
Items 4 


Non-CSMP Classes 
(n-4) 


BMP Classes 

(n-5) 


Percent 
Gain 


Computation (CI , C2) 


54 


35*8 


42.2 


18 


Estimation (El, E2. E3. E4) 


34 


19* 1 


26.3 


38 


Geometry (G1) 


6 


3*2 


3.7 


16 


Other Nunvber Systems fNI 1 
(Negative Numbers) 


8 


4,8 


6.4 


33 


Number Patterns and 
Relationships (Rl ,R2,R4,R5) 


48 


29*7 


37.3 


26 


Place Value (V4) - 


16 


9*0 


10.3 


14 


Word Problems (W2. W4) " 


12 


7*1 


9.1 


28 


Total 


178 


* 109*0 


135.5 


24 



See Appendix e for the description of the scales, listed by category. 

Evel c"f„™T S rt? adJusted based 0I J scores from the Gates-McGlnltle Vocabulary Test, 
# ,L£j , The mean scores °" vocabu ary test were nearlv identical dl ? 

I?nlSe d " S " Snd 41 '° f ° r n °"- CSMP cl,SS<!S ' so ^ hat ^^Vfmtm^in 

■ Table 13 
Site' Three, 
Fourth Grade Results by Scale Category 



Scale Category 1 
(specific scales) 


Number 


5— 

Adjusted Mean Scores, May 1981 


Percent 
Gain 


of 2 
Items 4 


non-CSMf UaSieS 
. (n-4) 


(n-4) 


Computation (C4, C5, C6, C7) 


26 


17.2 


19.7 


15 ' 


Estimation (El, E2, E3, E4) 


35 


23.4 


26.1 


12 


Geometry (G1) 


8 


5.1 


5.1 


00 


Other Number 
Systems (N1 , N2, N3) 


19 


6.4 


8.8 


38 


Probability (P1) 


19 


7.3 


8.7 


19 


Number Patterns and 
Relationships (R1 »R2,R3,R4,R5) 


49 


32.6 


42.2 


29 


Place Value (VI) 


8 


4.6 


44.6 


00 


Word Problem* (Wl , W2) 


14 


10.2 


10.7 


05 


Total 

i 


178 


104.5 


123.7 


18 



See Appendix G'for the description of the scales, listed by category. 



2 The mean scores were adjusted to take Into account differences 1n Total Ability scores from the 
Scholastic Testing Service (S.T.S.) Educational Development Series. Elementary Level. Form P.. 
The mean total ability scores were 69.9 for CSMP classes and 67.7 for non-CSMP classes. Th* 

adjustment of MANS scores, to take Into account these differences, was as high as 5X (adjusted 

downwards for CSMP and upwards for non-CSMP). 



16 
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APPENDIX D 

Description of the Blue Level (Second Grade) MANS Scales 
Given to 2nd Graders at Site 3 
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(C) COMPUTATION 



(CI) Computation 

Abstract: Items patterned after those in arithmetic computa- 
tion sections of standard achievement tests for 
2nd Grade. 

(9 items (using +,-,x), 2 forms) 
Examples: jq 49 

-_1 5x8 = 



(C2) Mental Arithmetic 

Abstract: Put the number in the box which makes the-number 
sentence true, where the box may be in any of the 
"3 positions" and where the numbers are large and 
easy to work with. 
(12 items (using + ,-,x), 2 forms) 



Examples: 



□ + 70= 90 

600 - 100' - o 

3 x □ = 300 



(E) ESTIMATION 

(E2-E4) Estimating Intervals 

Abstract : Given a computation problem, and 5 fixed 
intervals (0-10, 10-50, 50-100, 100-500, 
500-1000), determine which interval contains 
the answer to the problem and put an x 
in the interval. By instruction, format and 
time limits, students are discouraged from 
computing exact answers. 

Examples: 

(E2) Estimating Intervals - Addition 

51*53 o io so ioo sco 1000 
(7 items, on form, time limit: 1*$ minutes) 

(E3) Estimating Intervals - Subtraction 

900- 601 o to so ioo soo iooo 
(6 items, one form, time limit: 1*$ minutes) 

(E4) Estimating Intervals - Multiplication 

5x11 0 10 " 50 100 500 1000 

(5 Items, one form, time limit: 1*5 minutes) 



>4 

(Fl) Number Fluency 



(F) FLUENCY 



Abstract: Given sample number sentences about 9 (9 = 10 - l 

9 = 1+5 + 3, 9 = 3x3,9=. 18f 2) make up as 
many number sentences as you can about 8 
(Open ended, but a maximum of 16 were counted, 
I form, time limit = 4 minutes) 



Example: 

8 
8 

8 v 



My number sentences about 6. 

— ■ 8 - 

8 

r-. 8 - 



(N) OTHER NUMBER SYSTEMS 

(Nl ) Negative Numbers 

Abstract: Given the starting score (which could be above or 
below zero), and how much the score went up or down 
determine the final score. 
(4 items, two forms). 



Example: 

: s 

Scort at tht «nd? 7 below ztra 3 btlow ztra 3 tbovt ztra 7 tbovt zero 



0*vt: Scort «t tht lUrt: S btlow ztra 
Then: Won 2 



• O 19 
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(R) NUMBER RELATIONS 



( Rl ) Solving Number Machines 

Abstract: From 3 pairs of numbers (clues), determine what 
the person's game is (i.e. how the second number 
is derived from the* first). Then use this know- 
ledge to find the missing number from the 4th 
pair. 

(4 items, two forms) 
Example: 0iv1d . $ ^ 

Class David's 
said: answer: 

First clue: 5 10 

Second clue 1 2 

Third clue: 3 6 

Question: 4 



□ 



(83). Sequences 



Abstract: Determine the missing number in a given sequence 
of numbers. 

(5 items, two forms) r 



Example: ^ 

28. 25, 19. 16, 13 

(R4) Which is Larger? 

Abstract: Given two similar computation problems choose the 
one which gives the larger answer. By instruction, 
format and time limits, students are discouraged 
from computing exact answers. The larger answer 
could always be determined more; easily by in- 
spection than by doina the computation. 
(9 items (using +,-,x), 2 forms, time- limit * 
3 minutes) 

Example: 535 ♦ 250 fl 

, (Check the larger one) 
580 ♦ 290 £] 



(R5) Labelling Number Lines 

Abstract: Given a number line with some of the marks labelled, 
use the pattern shown to fill in the indicated 
blank with a label. A sample was worked 
collectively. 
(5 items, 2 forms) 

Example: 



■ f ■ ■ t 1 1 ■ 1 ■ r ■■ < 1 





(V) PLACE VALUE 



Writing N»mhg n s, 

Abstract: a) Write a number that is read aloud. 
(6 items, one form) 
b) Given a number, determine what number is 
i , 10 or 100 larger or smaller than the 
given number. A sample item was worked 
collectively. 
(5 items, 2 forms) 

Example: 

What number is 10 more than 402? 



(W) WORD PROBLEMS 



One-step Word Problems 

Abstract: As the student looks at a series of cartoons and 
and/or folows the story in the captions below, 
the story is read by the tester. 
(9 items, 1 form) 

Example: 



© 



J1U sptnt fit to 
buy sow twnvus. 




How «*ny bananas dfd 
snt buy? 



lananas cost It ttch. 
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APPENDIX E 

Description of the Green Level (Third Grade) MANS Scales 
Given to 3rd Graders at Site 3 



eric 23 2o 
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(CI) COMPUTATION 



(Cl ) Computation 

Abstract: Items patterned after those in arithmetic computa- 
tion sections of standard achievement tests for 
3rd grade. 

(17 items (+,-,x,-r), I forms) 



Example: 



124 
+ 305 



679 
338 



53 
x 3 



84* 2* 



(C2) Large Number Computation 

Abstract: Put the number in the box which makes the number 
sentence true, where the box may be in any of the 
"3 positions 11 and where the numbers are large and 
easy to work with. 

(10 items (+r%x), 2 forms) - - 



Examples.; - — - 

500 + 



11=800 



- 150 - 50 



Z x 200 = 



0 

ERIC 
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(E) ESTIMATION 



(El) Two, Five or Ten 

Abstract: Quickly estimate whether a given- number is about 
Z or 5 or 10 times as large as another given 
number. A sample item was worked collectively. 
(12 items, one form, time limit: 3 minutes) 



Examples: 



65 is about times as lorge a8 |2 

602 is about times as large as 298 



( (E2-E4) Estimating Intervals 

Abstract: Given a computation problem, and 5 fixed 
intervals (0-10, 10-50, 50-100, 100-500, 
500-1000), determine which interval contains 
the answer to the problem, and put an x 
in the interval. By instructions, format and 
' time limits, students are discouraged from 

computing exact answers. 

Exampl es : 

(£2) Estimating Intervals - Addition 

19 +29 o 19 53 too soo ,oco 

279 + 165 o , 0 SQ J00 M0 1QCC 

# (8 items, one form, time limit: 1% minutes) 

(E3) Estimating Intervals - Subtraction 

105 " 8 0 * too soo ,ooo 

* 82/ - 231 o io ' ao ioo soo iooo 

(8 items, one form, time limit: IJj minutes) 
(E4) Estimating Intervals - Multiplication 

2x209 o 10 • SO 100 900 1000 
•5 X 11 • 10 SO too 300' 1000 

. (6 Items, one form, time limit: Us minutes) 

• o 

ERIC as 3<J 



(Gl) Lod 



Abstract: 



Examples: 



(G) GEOMETRY 



Presented with six pictures which have an 
identically placed line, V 1 and "o" and a 
different series of dots, the student must* 
determine which picture a given statement 
describes. No samples. First statement 
read by tester. 
(6 items, 1 forni) 





2. All tht dots irt tht stmt distinct fro« tht x In picture 



S. Each dot Is Just 41 dost to x as to o In picturt 



(N) OTHER NUMBER SYSTEMS 



(Nl) Negative Numbers 

Abstract: Given the starting score (which could be above or 
below zero), and how much the score went up or 
down, determine the final score. 2 sample items. 
(4 Items, 2 forms) 

Examples: 

Awi: Scort it tht stirt: 3 btlow ztrt 
Thtn: Lost 4 

Scort it tht tnd? 7 btlow ztro 1 Hlov ztro 1 ibovt ztro 7 ibovt ztro 

•Ulv: Scort it tht stirt: 2 ibovt ztro 
Thtn: Lost 4 

Scort it tht tnd? I btlow ztro 2 btlow ztro Ztro 2 ibovt ztro 



3i 



9 
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(R) NUMBER RELATIONS 
Solving Number Machines 

Abstract: From 3 pairs of numbers (clues), determine what 
the person's game is (i.e. how the second number 
is derived from the first). Then use this know- 
ledge to find the missing number from the 4th 
pair. 

(4 1tenr, 2 forms) 



Examples: 



HMM'S gu* 



JIN'S CA* 





Cltts 
% 


HlfU't 
10 


Nrit Out: 


cms 

? 


JIM'S 

< 


Ucv* c1u#: 


J 


U 


Utoni clue: 


% 


1 


ThfrK clue: 
Qwst1*t: 


1 

2 


13 

□ 


TMri cIim: 


10 

□ 


14 

12 



Using Number Machines 

Abstract: Given a number of labelled machines in sequence, 
find the initial or the terminating number, given 
the other. 3 samples. 
(5 items, 2 forms) 

Exampl es: 




Check the Larger? 

Abstract: Given two similar computation problems, choose the 
one which gives the larger answer. By instruction, 
format and time limits, students are discouraged 
from computing exact answers. The larger answer 
could always be determined more easily by In- 
spection than by doing the computation. 
(10 Items, 2 forms) 

Exampl es : 200 □ 173 + 174 Q 



2X127 £J 172 + 175 □ 

31 + 90 0 « + 57 Q 

27 30 + * 1 0 ^ ^ MX57 D 



(R5) Number Line Labelling 

Abstract: Given a number line with some of Che marks labelled 
use the pattern shown to fill in the indicated 
blank with. a label. A sample was worked 
collectively. 
(5 items, 2 forms) 



Exampl es : • 



2* 



13 



30 



15 



19 



22 



(V) PLACE VALUE 



(V4) 1, 10. 100. 1000 

Abstract: Given two numbers decide whether the first number 
is about l, io, 100, or 1000 more than the second. 
Two sample items. 

(8 items, 2 forms, time limit: 2 minutes) 

Examples: 



4,2*5 it «bout 10 mart th«n 4,254 
1000 



1 

10 

2,050 1* *bout > „ «or« ttwn 2,035 
100 

10O0 



3, 
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(W) WORD PROBLEMS 



(W2> Two Stage Word Problems 

Abstract: Word problems, read to the students in which two 
different operations must be performed and where 
the numbers in the given data are relatively 
small. 

(6 items, 1 form) 

Examples: On Saturday Any and Susan made $13 selllngjemonade. 
On Sunday they made $5. 

Thty put their money together and divided 1t evenly. 
How much did each girl get? 

There are 40 apples In aur barrel now. 
ifc will eat 2 apples every day. 

How nany apples will be left 1n our barrel after 5 days? 



(W4) Special (Word Problems ) 

Abstract: A collection of six word problems which are 

computationally easy but unusual for third graders 
in different ways: (a) 3. stage solution required, 
(b and c) beginning state unknown (1 and 2 stage), 
(d) integral answer required, (e) ratio, 
jf ) extraneous data. Read to the students. 
(6 items, 1 form) 

Examples: {5) At fim# Wly h4d %om 

Then, she lost 3 of then. 
Then » she found 2 marbles. 
, After that, she still had 3 marbles left. 

How many did she have at first? 



(d) Si* has to move 10 boxes. 

He can carry 3 boxes each trip. 

How many trips will I* need to make? 



ERLC 
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APPENDIX F 
Description of Old Third Grade MANS Seal 
Given to Second "Graders a-. Site 1 
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(C) COMPUTATION 



(A5) Large Number Computations 

Abstract: Solve computation problems given in an open sentence 



Sample: 



format, with the boxes spmetimes in rion-standard positions, 

and with numbers in the hundreds but relatively easy to 

work with (addition, subtraction and multiplication). 
(12 items) 



500 + 



800 



(E) Estimation 

(A2 ) Estimation 

Abstract: Quickly estimate which of 5 standard intervals contains 
the answer to each of a series of computation problems. 
Three separate pages containing 8 addition, 8 subtraction 
and 7 multiplication problems respectively. 
(25 items) 

Sample: 

100 - 9 3 0 10 50 100 500 1000 



(Bl) 2 or 5 or 10 



Abstract: Quickly estimate whether a given number is about 2 or 5 
or 10 times as large as another given number. 
(10 items) 



Sample: 



60 is about 



times as large as 31 



(B4) Circle the Larger 

Abstract: Given pairs of computation problems, quickly determine 
which one has the larger answer. 
(13 items) 

Sample: . 371 + 248 3 70> 258 

3u 



32 



(E) Estimation, continued 



(B5) Missing Digits 

Abstract: Given a computation problem with one or two digits of 
the problem crossed out, determine whether or not the 
given answer could have been right (before the diqits 
were crossed out). ' 
(8 items) 



Sample: 



54 Could 500 be the answer? 

■1.211. No, 50p u eoo tmaU.G 

500 *"> 300 could b« rljht.D 

, Ko, 300 Is too-bi»;D 



(F) FLUENCY " 

(B3) Equation Fluency _ . 

Abstract: Given the symbols: = + - x 1 2 3 (), construct as many 
different equations as possible. 

Sample 

Answer: 3-1-2 



(N) OTHER NUMBER SYSTEMS 



(B7) Fractions 



Abstract: Solve problems of the form x of y =rior x of I 1= v 

where x is 1/2 or 1/3. 1 — 1 ' — I 
(8 items) 

Sample: 

-5- Of 12 • 



(R) NUMBER RELATIONS 



(Al ) Height and Weight Table 

Abstract: Read and interpret data from a table of students' weights 
and heights for two different years. 
(6 items) 



Sample: 



Who stayed the S3me height? 



(A3) Functions 
Abstract: 



Sample: 



For each of several problems, determine from 3 pairs of 
numbers what the "secret rule" is which produces the second 
number from the first, and use it to find the missing 
number from the 4th pair. 
(8 items) 

Kim's Game 



3=^1 




2 4>l 








5 ^>< 





(A6) Number Line Labelling 
Abstract 



Sample: 



Label the indicated "mark" on several number lines, where 
marked intervals vary from item to item and where other 
marks are irregularly labelled. 
(8 items) 



a 



-4— 



IS 



17 



19 



— i— 
21 



9 
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(R) Number Relations (continued) 



(A7) Hints and Problems 



Abstract: 



Sample; 



Quickly complete a given addition problem by using the 
answer to another problem where one addend is the same 
as,. and one is only slightly different from the given problem. 
[o items) . 



Hint: 537 ♦ 293 - 830 



537 ♦ 283 



(B2) Composite Function;; 



Abstract: 



Sample: 



i^m? Wlth 5 § 1ven number > a PP ] y one or m ore operations 
I ceot f?n C a e i an r P V?, term1 r f1nal result ' Also * "Se proce s 

S ! KeSJUld 15 known and start1ng number 1s t0 

(9 items) 
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(W) WORD PROBLEMS 

» 

(A4) Two Stage Word Problems 

Abstract: Word problems (printed in booklet and read by tester) in 
which two .different operations must be performed and 
where the numbers in' the given data are relatively small. 
(5 items) 



Sample: 



Our haoa lay 9 agga avary day. « 

Each day va tat 6 of thaa and glva tht ochars away. 

During tha naxt 3 day a hov many aggs will va glva away? 



(B6) Word Problems with "Rounding" 

Abstract! Solve word problems (printed in booklet and read by the 
tester) involving division in which the* given numbers do 
not divide evenly - i.e., the answer, which must be an 
integer,, can be obtained by rounding the obtained quotient 
up or down. The numbers of the given data are relatively 
small. 



Sample: 



(5 items) 

An als/ator can't hold aora than 5 paopla. 1 

23 paopla w*nt to rid* to tha top floor. 

Hov many tlaas will tha alavator hava to go up? 



4 



o 

ERIC 
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APPENDIX G 

Description of the Old Fourth Grade MANS Scales 

Given to: 
third graders at Site 1 
second., third and fourth graders at Site 2 
fourth graders at Site 3 



9 
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SCALE CATEGORY: COMPUTATION 



(CI) Stanford Achievement Test: Computation 
(Students took one of two 2Q-item forms) 

Abstract: 40 multiple choice questions of two different types: 

(i) standard" computation, 21 Items; (b) paired comparison 
of two computations, 18 1 terns ♦ With each type, items 
Involved each of the foUr operations and at least 90S 
Involved only whole numbers* 

Sample: a) ^5| ,16^4 ■ b) «*9 0 43 + « > - < 

ll 17,024 
J 17,004 
k MB 



(C2) Fractions T 

(Students took one of two 6 Item forms.) 

Abstract: 12 items, with 6 of ecch type, identical to those in CI 
except that 8 involved fractions and 4 involved large 
number multiplication and division. 

Sainple: 

a) i,000 «r 78 • 6,000 + 79 > • < b) f ~ J * * f 

I HH 

(C3) Mental Arithmetic: Addition 



Abstract: An open number sentence Involving addition must be 
completed without aid of pencil and paper, 5 1 terms. 



Sample: "53+8 



ERIC 



(C6) Kental Arithmetic: Division 

Abstract: Same as C3, but with. division, 8 Items 
Sample: 150 divided by 25 • 



'1 
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SCALE CATEGORY; ESTIMATION 

(El) 2, 5 or 10 

Abstract: Quickly estimate whether a gl ven_ number H IbSrt 
_ J^el^e^* ' W 8S an0ther g1ven ' 
~~~~~~ Sample: 100 is about times cs Icrae os 19 



(K) Estimating Intervals : Addition 

Abstract: Quickly estimate which of 5 intervals contains 
the answer to a series of computation problems, 
o items. 

• Sample: 179 ♦ « • * m m m m 

( E3 ) Estimating Intervals : Multiplication 

Abstract: Same as E2, except multiplication, 
o items. 

Sample: « * io • . , „ m „ 



( £4 ) Estimating Intervals ; Division 

Abstract: |a«« B. except division, and only 4 intervals. 

Sample: 101 bwsq >r 9 • • 1 10 a tee 



(«) Word Problem Approximations 

Abstract: Quickly choose one of 4 round-number 

answers as closest to the exact answer to a 
word problem with relatively easy calculations 
0 items * 

Sample: his $131. 

CJutrs cast $32. 

About he* atny chn'rs can Susm buy? 

2 chUrj 4 chain I chain 10 cmIpj 

3^3 



— SGALE~~CATEGORY : GEOMETRY 

-(-■Sll ^Gecne tri c Con gruenci es 

Abstract: After examining 3 correct and 3 Incorrect 
solutions to a sample problem, given 

regular qpnnv>1;p> ^hAf^--»frT^~^7^fZf of 

parts, the shape must be divided Into that 
many congruent parts, 8 items. The word 
a congruent n was not used. 



Sample: 



O 



SCALE CATEGORY: OTHER NUMBER SYSTEMS 

(Nl) Oecimal Gas 

Abstract: With word problems about gasoline, one. step 
solutions are required in which the numbers 
involve decimals, 7 items. 



Sample: Tea has 6.5 gallons. 

He buys 3.S more gallons. 

How much gas will he have then? 



(N2) Negative Hits and Misses 

Abstract: Given two rules [(a) each hit means a gain of 
5 points (b) each miss means a loss of 1 pointj 
and given a vertical number line running from 
12 below zero to 15 above, players turns -are 
described in part with the required task being to 
to complete the description, 6 Items. 



Sample: Peu> 



Started wl th 
a aor» of 



Mvrnbtr 

of Hits 



10 bit cm zero 



rtusttr 



Ended with 

j SCO-* 'if 



12 b«low zero 



(N3) Measuring Fractional Inches 

Abstract: Calculate the length of a given bar laid along 

a ruler marked in 1/2, 1/4 or 1/10 Inches, 6 items. 



9 
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Sample: 



1,1,1,1 



u % 1 * ' 



i P JL 3 JL 
40 



V4 Place Value 1, 10, 100, 1000 (Form 1) 



4,265 1s about 



1 

10 
100 
1000 



more than 4,254 



65X 


52X 


.54 


.48 



4,960 Is about 



1 

10 
100 
1000 



more than 4,851 



43X 


40X 


.32 


.39 



7,329 1s abou* 



1 

10 
100 
1000 



more than 7,227 



46X 


37X 


.3: 


.54 



2,050 is about 



1 

10 
100 
1000 



more than 2,039 



57X 


54X 


.76 


.41 



60,482 1s about 



1 

10 
100 
1000 



more than 59,481 



53X 


36X 


.25 


.42 



2,987 1s about 



1 

10 
100 
1000 



more than 2,001 



36X 


30X 


-.02 


.04 



1,001 1s about 10 more than 998 
100 



1000 



21X 


13X 


.31 


.07 



423^ 



1s about 



1 

10 
100 
1000 



more than 422^- 
3 



42 1 


23* 


.36 


.22 





Correlations 
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es 
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SCALE CATEGORY: NUMBER RELATIONS 



(Rl) Solving Number Machines 

Abstract: From 3 pairs of numbers, determine what the machine 1s 
doing to produce the second number from the first and 
use this knowledge to find the missing number from 
the 4th pair, 8 Items. 

Sample: 

WAT «XT T*J 

IE 22. 



GO 

oar 



l 






s 


1 




to 


14 




• tt 



(R2) Using Number Machines (only done by students previously doing Rl) 

Abstract: Given a number of labelled machines in sequence, find 
the initial or the terminating number, given the other, 
• 10 items. 

r\ 

Sample: 



(R3) 




Boxes: Counting bv 

Abstract: Presented with an Infinite series of boxes each of 
which contains a member of an additive series of 
numbers, questions are asked about the series* 
membership of other numbers, 4 different series, 
12 questions (3 on each one series). 



Sample: 



Counting by 7's 



Hill 46 be 1n any of the boxes? 



60 


67 


74 


81 


sa 



• « • 



(R4) Boxes: . Multiplying By 

Abstract: Same Idea and format as 1n R3 except that the series 
1s multiplicative and specific empty boxes are 
to be filled in, 5 series, 13 Items (empty boxes). 



Sample: 



\ 


1 






1.0OC 


10,300 


100,000 



(RS) Labelling Number Lines, 

Abstract: Sane basic Idea as R4 only with an additive series in 
number line context, 6 number lines, 6 items. 



Sample: 



SCALE CA'tGORY: WORD PROBLEMS (aUo see E5 and Nl) 
Two-Staoe 

Abstract: Student must read a 2 to 4 sentence word problem 
and complete a solution involving two different 
operations, 7- items. 



Sample: Pan gets 50* each week." 

She always spends 30c and saves the rest. 
How much will she save 1n 4 weeks? 



1 / 
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APPENDIX H 

Description of the Old Fifth Grade MANS Scales 

Given to: 
fourth graders at Site 1 
Fifth and sixth graders at Site 2 



4o 
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ESTIMATION SCALES 



E2-E4 Estimation Intervals 

Determine which of several given intervals contains 

the answer to a computation problem. 

There was a time limit of 1h minutes for each of 

E2,E3,E4. 

E2 Addition (8 items) 
Sample: 

279 + 165 o io so ioo soo loco 

E3 Multiplication (7 items) 
Sample: 

11 X 50 0 10 SO 100 *. 500 WOO 

E4 Division (7 itenis) 
Sample: 

133 divided by 50 0 l to 20 100 



E7 ,8 Host Reasonable Answer 

For a given computation problem, determine which 
of 3 answers (all of which are wrong) is most 
reasonable. 



There was a time limit of l£ minutes for each of E6,E9. 

15,030 

Example: 5,079 + 5,076 + 5,075 * 15,230 

17,230- 



E7 Subtraction (6 items) 
E8 Multiplication (6 items-) 



4 j 
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MEASUREMENT ESTIMATION SCALE 



Ml Measurement Estimation (6 items) 

Estimate the answer to a visually presented problem 
1n area, volume, height, etc. 
A range of answers-was accepted. 

Samp! e: 



1 













This playground is divided Into 20 sections. 

It takes\one gallon of paint to cover one section. 

About how' many gallons of paint would it take to 
cover the shaded part of the playground? 



FRACTIONS Scales 



1 



N5 fractional Arpas (8 items) 
Sample: shade | of the figure 




m pactional Open Sentences (6 items) 
Sample: p~~~l 

N8 Which Fraction is Larger (5 items) 
Sample: | or 5 



N1 ° Other Representations of frartw ( 6 1tems) 
Sample: Circle the arrow that points to i 



♦Ions', Negative Numbers, and Decimals were all labelled "N" for Other Number Systems 

ERJC 47 5'j 
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NEGATIVE NUMBERS Scale 



N2 Negative Hits and Hisses (10 items) 

Given two rules: each hit ineans a gain of 5 points 

each miss 'means a loss of 1 point 

Determine the missing piece of information. 

Half the students took one set of 5 items, the others 

took 5 other items of a similar format. 

Sampl e: \ 



httr 



Stsrutf wit* 



\ 



IS U\e» «rs 



*rtv 
vf firs 

m 




12 6t!s* Jtrt 



DECIMAL Scale 



Ml, Decimal Gas (7 items) 



A series of simply worded word-problems about 
gasoline involving decimal numbers. 

Sample: 

Tom has 6.5 gallons. 

He buys 3.5 more gallons. 

How much gas will he have then? 



9 

ERIC 
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ORGANIZING & INTERPRETING /O^TA Scale 



01 Weight Graph (10 items) » .->, 

Given a graph 1n which weight (axis labelled at 
10 pound increments for each 5 units) is plotted 
against age (axis labelled at 2 year increments for 
each 2 units), determine age per given weights and 
vice versa. 



PROBABILITY Scales 



PI 100 Outcomes (24 items) 

Various random devices are given. 

In 100 trials give the best estimate for how often 

each outcome will occur? 

Sample: 



Jot plays tht game with wrblts and • 049. 
Mt closts Ms tyts and takes t narblt out. » 
Thtn ht puts 1t tack. 

SffroSE JOE PLAYED THE GAKE 100 TIKES 

About ho Mny tints would ht gtt a black narblt?^ 

About ho» nany tints would ht gtt a whitt narSle? _ 

^ About how nany tints would ht get » shadtd tart'lt? 



About how Mny tines would ht gtt a narblt that is not whltt? 



P2. Which Box? (6 Items) 

6iven three boxes containing various 1, 2 and 50-cent 
"balls", determine from which box it would be best to make 



a blind draw. 
Sample: 



W*;0 BCT UC.".0 "OL' C U !>C"? 



0 © 


© 








© 


o © 


© 








© © 


0 © 


© 








© © 


© © 


© 




G © 
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lUMBeil RELATIONS Scales 



Rl Solving Functions \ (8 items) 

6iven 3 pairs of numbers produced by a "number machine", 
deduce the missing \number from the 4th pair. 

Sampl e: 




R2 Using Number Machines (10 items) 

Given a set of labelled number machines in 
« sequence, find the original input or the final 
output. 

Sample: 




ERIC 
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ELUCIDATION Scale 



Ul Elucidation (4 problems, 25 possible correct answers) 

Find as many solutions as possible to 
a given problem. 

Sample:, 

Close your tyes. 
Pick out three tails. 
Add to get a toul score. 

What ere the possible total scores? 




WORD PROBLEMS Scales 



W3 Three-Stage Word Problems (5 items) 
Sample: v 

Joe puts boxes into piles. 

Each box 1s y foot high. 

Etch pile Is 5 feet high. 

How many boxes does he needHo make 3 piles? 
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